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YM 576.89 + 591.55 

nAPA3HTAPHbIE COOEIIJECTBA H HEPECT PBIE 
© O. H. nyraneB 

B CTaTbe npHBoaflTCH uaHHbie o bjihhhhh HepecTa pbi6 Ha CTpyKTypy h pa3HOo6pa3He napa3HTap- 
hbix coo6mecTB c Hcnojib30BaHHeM MaTepHajiOB, nojiyneHHbix b pe3yjibTaTe nojiHoro napa3HTOJiorn- 
necKoro o6cjieziOBaHH5i. 


HepecT b xH3HeHHOM UHKjie pbi6 5iBji5ieTCH ouhhm H3 ocHOBHbix MOMeHTOB, onpeuejin- 
kdluhm Bbi^HBaHHe BHua h nonyjiflunn. 3to cjioxHoe ABJieHHe, conpOBoacuaeMoe 3Hann- 
TejibHbiMH 4)H3HOJiorHHecKHMH nepecTponKaMH b opraHH3Me pbi6 b npe^HepecTOBbiH h 
nOCTHepeCTOBblH nepHOAbl, CBH3aHO C pa3JIHHHbIMH MHrpaUHHMH, KOTOpbie npHBOUHT K 
3HaHHTejlbHbIM H3MeHeHHHM B CTpyKType HepeCTOBOH HaCTH nOnyjI^UHH. HaCTO 3TO OHeHb 
npoTaxeHHbie aHaupoMHbie h KaTaupoMHbie MHrpauHH. npOT5DKeHHOCTb MHrpauHH Haxo- 
UHTCH B npflMOH 3aBHCHMOCTH OT yiTHTaHHOCTH H )KHpHOCTH pbl6 (HHKOJIbCKHH, 1961, 
1974). HepecT OKa3biBaeT cymecTBeHHoe bjihahhc Ha 3th napaMeTpbi. TaK, y caMOK jiema 
^cnpHOCTb nocjie HepecTa cHHacaeTca npH6jiH3HTejibHO b 3 pa3a. Y ouhhx bhuob nponcxo- 
UHiune b opraHH3Me H3MeHeHHH Heo6paTHMbi, h npoH3BO^HTejiH nocjie HepecTa nornOaiOT. 
flpyrne xe BHUbi nocjie MHrpauHH h HepecTa 3aTpaHHBaioT Ha BOCCTaHOBjieHHe opraHH3Ma 
HHoma jxo HecKOJibKHX jieT, ho coBepmaiOT HepecTOByK) MHrpauHio HecKOJibKO pa3 b >kh3hh 
(HHKOJIbCKHH, 1961, 1974). TaKHM o6pa30M, HepecT h HepecTOBbie MHrpauHH HBJiHioTCfl 
CTpeccoBbiMH (JjaKTopaMH ujih pbi6, hto He MO>KeT He CKa3biBaTbCH h Ha napa3HTapHbix 
cooOmecTBax. BonpocaM H3yneHHH napa3HTO(J)ayHbi pbi6 b npouecce MHrpauHH nocBHiueHa 
AOBOJibHO 3HaHHTejibHa5i jiHTepaTypa (Heitz, 1918; florejib, MapKOB, 1937; Hojihhckhh, 
1955; IlIyjibMaH, 1957; florejib, 1958, h up.). B sthx pa6oTax BHHMaHHe aKueHTnpoBajiocb 
Ha o6e^HeHHH napa3HTO(f)ayHbi b npouecce MHrpauHH, Ha pe3KOH CMeHe «mopckoh» h 
«npecHOBOUHOH» napa3HTO(jjayH, Ha 3aBHCHMOCTH napa3HTO(})ayHbi ot B03pacTa, c KOTopbiM 
CBii3aHa h HepecTOBaa MHrpauHH. B uejiOM MHrpaunoHHbiH uhkji y pbi6 couepncHT, noMHMO 
HepeCTOBOH, HaryjibHyK) h 3HMOBajibHyio MHrpauHH. B uaHHOH pa6oTe yuejineTCH BHHMaHHe 
b nepByio onepeub HepecTy, npeuHepecTOBOMy h nocTHepecTOBOMy nepnouaM h b hckoto- 
poH CTeneHH HepecTOBbiM MHipauHHM c Hcnojib30BaHHeM MeTOuoB aHajiH3a napa3HTapHbix 
coo6ruecTB (nyraneB, 2000). 


MATEPHAJT H METOUbI 

MaTepnaji coOnpajicn MeTOUOM nojiHoro napa3HTOJiorHnecKoro BCKpbiTHH no florejno. 
riapa3HTbi Bcex CHCTeMaTHnecKHX rpynn 6buin onpeueneHbi, a MHoroKjieTOHHbie — h 
noucHHTaHbi. PenHOH rojibHH (Phoxinus phoxinus) H3ynajiCH b 6acceHHe p. CejieHrn b Hiojie 
nocjie HepecTa h b hkdhc bo BpeMH HepecTa. AjiTancKHH ocMaH (Oreoleuciscus humilis) 
nccjieuoBajiCH b HioHe b 03. BoH-L(araH-Hyp h b Hiojie bo BpeMH HepecTa b p. Eanupar-roji, 
KOTopan BnauaeT b BbimeynoMHHyToe 03epo (3anauHa5i MoHrojinn). flaHHbie o napa3HTO- 
cf)ayHe OMyjin (Coregonus autumnalis ) B3HTbi H3 paOoTbi Bayepa (1948), HCCJieuoBaBinero 
nponycKaBLunx HepecT pbi6 b Hiojie—aBrycTe b uejibTe p. JleHbi. flaHHbie no napa3HTO- 
cf)ayHe OMyjin b npouecce MHrpaunn nojiyneHbi b Hiojie b cpeuHeM TeneHHH JleHbi (riyraneB, 
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1984). AMepHKaHCKHH Bajiex (Prosopium cylindraceum) H3ynajiC5i b aBrycTe b uejibTe JleHbi 
(pbi6bi, nponycKaBiiiHe HepecT) h b aBrycTe—ceHTnOpe b cpejmeM TeneHHH p. KojibiMbi 
(nyraneB, 1984) b npejmepecTOBbin nepnou. flaHHbie o napa3HTO(J)ayHe xpacHoii ( Onco - 
rhynchus nerka) 3aHMCTBOBaHbi H3 paOoTbi KoHOBajiOBa (1971), KOTopbie npeucTaBjieHbi 
AByMH rpynnaMH pbi6: pbi6bi b B03pacTe 5+, coBepuiaiomHe HepecTOByio MHrpauHio, h pbi6bi 
b B03pacTe 3+, He coBepuiaBuine Mnrpaunn b Mope. C uejibio cpaBHeHHH CTpyKTypbi 
napa3HTapHbix coo6mecTB xpacHon b pa3Hbix B03pacTHbix rpynnax Hcnojib3yiOTC5i uaHHbie 
KoHOBajiOBa (1971) no pbi6aM B03pacTa 1+ — 5+. MeTOjmi pacneTa nmiexcoB jyin H3yneHHH 
CTpyKTypbi h pa3Hoo6pa3H5i napa3HTapHbix cooOmecTB 6buiH onyOjinxoBaHbi paHee (Elyra- 
neB, 2000). 


PE3YJIbTATI>I H OECY^KtfEHHE 

fljiH KOMnoHeHTHbix napa3HTapHbix cooOmecTB jiococeBbix h cnroBbix pbi6 b npouecce 
HepecTOBOH MHrpauHH ( Coregonus autumnalis , Oncorhynchus nerka) h b npejmepecTOBbin 
nepnou ( Prosopium cylindraceum) xapaKTepHbi BbicoKne 3HaneHHH HHuexca uoMHHnpoBa- 
hhh, cjiaOan BbipaBHeHHOCTb BHflOB napa3HTOB b cooOmecTBax no oOhjihio, HH3Kne 3Hane- 
HH5i HH^eKca UleHHOHa no cpaBHeHHio c nepnouoM Haryna (Ta6ji. 1). llpn 3tom napa3HTap- 
Hbie cooOmecTBa Hepxn n OMyjin b npouecce HepecTOBOH Mnrpaunn uocTOBepHO 
(p < 0.001) MeHee pa3HOo6pa3Hbi n cOanaHcnpoBaHbi no cpaBHeHHio c TaxoBbiMH b Haryjib- 
Hbin nepnou. riouoOHbie pa3JiHHHH y BajibKa OKa3ajincb CTaTHCTHHeCKH HeuocTOBepHbiMH, 
hto MOxceT cBHueTejibCTBOBaTb o tom, hto b HanajibHbie OTanbi npeuHepecTOBoro nepnoua 
TeHueHUHH k uecTaOnjinsauHH KOMnoHeHTHbix napa3HTapHbix cooOmecTB eme cTaTHCTH- 
necKH He BbipaxceHa, ho yxce OTneTjiHBO npoABJineTCH. H mifl KOMnoHeHTHbix cooOmecTB 
napa3HTOB BajibKa, h j\jm TaKOBbix OMyjin xapaKTepHO pe3Koe yMeHbineHHe KOJinnecTBa 
bhuob h oco6en napa3HTOB. fljin HepKH b npouecce HepecTOBOH MHrpauHH xapaKTepHbi 
OoraTbie BnuaMH h oco6hmh napa3HTOB cooOmecTBa, ho He cOajiaHcnpoBaHHbie. Ohh 
«npnroBopeHbi k CMepTH», Tax xa k HepKa nocne HepecTa nornOaeT. B npouecce HepecTO- 
boh Mnrpaunn y OMynn nponcxouHT He TOJibKO oOejmeHne napa3HTapHbix cooOmecTB, ho h 
3aMemeHne BnuoB-uoMHHaHTOB: Ha CMeHy aBToreHHOMy reHepajincTy npnxojmT aBToreH- 
Hbin cneunajincT, b to BpeMH xax y Hepxn h Bajibxa Taxon CMeHbi He nponcxouHT. 
riO-BHUHMOMy, UJIH KOMnoHeHTHbix COOOmeCTB napa3HTOB HepKH 3TO BOOOme He HMeeT 
cymecTBeHHoro 3HaneHH5i, b to BpeMH xax y Bajibxa otot npouecc eme He Hanajicfl. TeM He 
MeHee Ha ypoBHe HHcjjpacooOmecTB napa3HTOB BajibKa oOejmeHne, MeHbmafl BbipaBHeH- 
HOCTb bhuob no o6hjihio b npejmepecTOBbin nepnoji no cpaBHeHHio c HaryjiOM CTaTHCTnne- 
ckh uocTOBepHbi (p < 0.0001). 3to CBHueTejibCTByeT o tom, hto HHc{)pacoo6mecTBa paHbine 
pearnpyiOT Ha npoHcxojjfliuHe H3MeHeHHH (pnc. 1—3). 

JXjia KapnoBbix ( Phoxinus phoxinus , Oreoleuciscus humilis) b npejmepecTOBbin h Hepec- 
TOBbiil nepnoubi xapaKTepHbi OoraTbie h c6ajiaHcnpoBaHHbie KOMnoHeHTHbie napa3HTapHbie 
cooOmecTBa (Ta6ji. 1). 06 otom CBHjjeTejibCTByiOT HH3xne 3HaneHH5i HHjjexca jiOMHHHpoBa- 
HH5i, Bbicoxne 3HaneHH5i HH^eKCOB BbipaBHeHHOCTH bhjjob no oOhjihio H UleHHOHa, B TO 
BpeM5i xax 3 th cooOmecTBa bo BpeMH Haryjia h b nocTHepecTOBbin nepnou MeHee pa3HOo6- 
pa3HbI. Pa3JIHHHH 3HaHeHHH HHJjeXCOB UleHHOHa CTaTHCTHHeCKH UOCTOBepHbl (p < 0.0001). 
fljiH o6ohx bhuob xapaxTepHa cMeHa BHjjoB-jjoMHHaHTOB. Kax h y OMyna b npouecce 
HepecTOBOH MHrpauHH, y xapnoBbix b npejmepecTOBbin h HepecTOBbin nepnoubi jjOMHHnpy- 
k)t aBToreHHbie cneunajincTbi. KOMnoHeHTHbie napa3HTapHbie cooOmecTBa rojibHHa b nocT- 
HepecTOBbiH nepnojj npeTepneBaiOT oOejmeHne, hto eme cnjibHee BbipaxceHO Ha ypoBHe 
HH(J)pacoo6mecTB (pnc. 4, 5, 6). Pa3JiHHHH b cpejmnx 3HaneHHHx ochobhmx napaMeTpoB 
HH({3pacoo6mecTB CTaTHCTHHeCKH uocTOBepHbi (p < 0.0001). Y ajiTancxoro ocMaHa Ha 
ypoBHe HH(J)pacoo6mecTB oth TeHueHunn He Tax npxo BbipaxceHbi. CTaTHCTHHecxn uocto- 
BepHbl pa3JIHHHH TOJibKO Mexmy epeUHHMH 3HaneHHHMH HHUeKCa BpHJUHOeHa (p < 0.05). 

TaxHM o6pa30M, napa3HTapHbie cooOmecTBa JiococeBbix (b mnpoxoM noHHMaHHH) h 
xapnoBbix pbi6 no-pa3HOMy pearnpyiOT Ha coObithh, CBH3aHHbie c HepecTOM. Y xapnoBbix b 
npoTHBonojioxcHOCTb jiococeBbiM (JiopMHpyiOTCH 6ojiee pa3HOo6pa3Hbie h cOajiaHcnpoBaH- 
Hbie cooOmecTBa. Cxouctbo 3axjnoHaeTCH b uoMHHHpoBaHHH b 3th nepnoubi BHuoB-cneun- 
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Ta6jinua 1 

XapaKTepwcTHKH KOMnoHeHTHbix coo6mecTB napa3HTOB pbi6 bo BpeMH Haryjia h HepecTa 
Table 1. Characteristics of component parasite communitites during foraging and spawning 



Phoxinus phoxinus 

Oreoleuciscus humilis 

Coregonus autumnalis 

Prosopium cylindraceum 

Oncorhym 

'bus nerka 


p. CejieHra 
(1981) 

p. CejieHra 
(1988) 

03. Boh- 
LlaraH-Hyp 

p. Bafmpar- 
Foji 

p. JleHa 
(aejibTa)* 

p. JleHa (epea- 
Hee TeHeHHe) 

p. JleHa 

(ae/ibTa) 

p. KoabiMa 

03. ZJaabHee 
(KaMHaTKa)** 

03 . JJaabHee 
(KaMHaTKa)** 


nocae 

HepecTa 

HepecT 

Harya 

HepecT 

Harya 

HepecTOBaa 

MHrpauHH 

Harya 

npeaHepecTO- 
Bbifi nepnoa 

Harya 

HepecTOBaa 

MHrpaima 

MccjieaoBaHo pbi6 

15 

15 

15 

15 

30 

9 

15 

16 

16 

15 

06mee hhcjio napa3HTOB 

6 

16 

13 

14 

14 

3 

8 

4 

7 

15 

To xe ocoGen napa3HTOB 

65 

997 

364 

448 

1271 

42 

248 

44 

300 

13 374 

KojiHHecTBo aBToreHHbix BnaoB 

4 

13 

10 

7 

13 

3 

7 

3 

5 

11 

To xe ajuioreHHbix BHaoB 

2 

3 

3 

7 

1 

0 

1 

1 

2 

4 

flojiH ocoGew aBToreHHbix bhuob 

0.55 

0.79 

0.33 

0.48 

0.98 

1 

0.98 

0.25 

0.64 

0.92 

To xe ajuioreHHbix bhuob 

0.45 

0.21 

0.67 

0.52 

0.02 

0 

0.02 

0.75 

0.36 

0.08 

KoJIHHeCTBO BHilOB-CneHHa^HCTOB 

3 

12 

8 

7 

8 

3 

6 

3 

4 

5 

,IIojih ocoGen BHiioB-cneHHajiHCTOB 

0.52 

0.99 

0.31 

0.48 

0.08 

1 

0.25 

0.25 

0.64 

0.4 

KojiHHecTBo BHUOB-reHepaJIHCTOB 

3 

4 

5 

7 

6 

0 

2 

1 

3 

10 

flojiH ocoGeft BHHOB-reHepajiHCTOB 

0.48 

0.01 

0.69 

0.52 

0.92 

0 

0.75 

0.75 

0.36 

0.6 

XapaKTepHCTHKa iioMHHaHTHoro BHaa 

T/AB 

C/AB 

r/AJi 

C/AB 

T/AB 

C/AB 

t/ab 

r/AJi 

T/AJI 

T/AB 

flOMHHaHTHblH BH^ 

Ih 

Gm 

Cs 

Go 

Ls 

Dg 

Ih 

ip 

Ds 

Pc 

HaaeKc Beprepa— flapKepa 

0.409 

0.303 

0.42 

0.321 

0.68 

0.833 

0.726 

0.75 

0.3 

0.508 

BbipaBHeHHOCTb 

0.693 

0.663 

0.639 

0.733 

0.38 

0.501 

0.457 

0.561 

0.815 

0.382 

HHiieKc UleHHOHa 

1.242 

1.837 

1.638 

1.936 

1.003 

0.55 

0.951 

0.777 

0.587 

1.034 


npHMeMaHHe. Ls — Lecithaster sp.; Dg — Destructihaptorgrumosus; Cs — Contracaecum sp. (1); Go — Gyrodactylus oreoleucisci; Gm — Gyrodactylus magnificus; Ih — Ichthyobronema 
hamulatiim (1); Ip — Ichthyocotylurus pileatus (me); Ds — Diplostomum spathaceum; Pc — Phyllobothrium caudatum. * — aaHHbie Bayepa (1948); ** — aaHHbie KoHOBaaoBa (1971). 
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Phc. 1. 3HaneHH5i nnaeicca aoMHHHpOBaHHH b HH^)pacoo6mecTBax napa 3 HT 0 B BajibKa. 
Fig. 1. Values of dominance index of Prosopium cylindraceum parasite infracommunities. 
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Phc. 2. 3HaneHHH HHaexca BbipaBHeHHOCTH bh£Ob no o6hjihio b HHt})pacoo6mecTBax napa3HTOB 

BaubKa. 


Fig. 2. Values of evenness of Prosopium cylindraceum parasite infracommunities. 
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Mean + SE 
Mean - SE 
□ Mean 


Phc. 3. 3HaneHHH HHaexca EpmuiioeHa b HH(j3pacoo6mecTBax napa3HTOB BajibKa. 

Fig. 3. Values of Brillouin index of the parasite infracommunities of Prosopium cylindraceum. 
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riocne HepecTa HepecT 

Phc. 4. 3HaneHH5i HHjjeKca ztoMHunpoBaHHa b HH(j3pacoo6mecTBax napa3HTOB penHoro rojibsma. 
Fig. 4. Values of dominance index of Phoxinus phoxinus parasite infracommunities. 
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Phc. 5. 3HaneHH5i umtexca BbipaBHeHHocTH bhjiob no o6hjihk) b HHcf)pacoo6inecTBax napa3HTOB 

penHoro rojibsma. 

Fig. 5. Values of evenness of Phoxinus phoxinus parasite infracommunities. 
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Mean + SE 

- Mean - SE 

□ Mean 


Phc. 6. 3HaneHHfl HHjteKca EpHJunoeHa b HH(j3pacoo6mecTBax napa3HTOB penHoro rojibsma. 
Fig. 6. Values of Brillouin index of the parasite infracommunities of Phoxinus phoxinus. 
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TaSjiMua 2 

XapaKTepwcTHKH KOMnoHeHTHbix coo6mecTB napa3HTOB y B03pacTHbix rpynn HepKH 
b 03epe ^ajibHee (KaMHaTKa) (ztaHHbie H3 KoHOBajiOBa, 1971) 

Table 2. Characteristics of component parasite communitites of Oncorhynchus nerka 
age groups from Dal’nee Lake (Kamchatka) (data from Konovalov, 1971) 


XapaKTepwcTHKa 

Bo3pacTHa« rpynna 

1 + 

2+ 

3+ 

4+ 

5+ 

MccjiejtOBaHo pbi6 

33 

50 

16 

24 

15 

KoJIHHeCTBO BHJtOB napa3HTOB 

5 

7 

7 

8 

15 

Obmee hhcjio ocoben napa3HTOB 

93 

442 

300 

3886 

13 374 

KojiHHecTBO aBToreHHbix bhjiob 

3 

5 

5 

6 

11 

To xce ajuioreHHbix bhjiob 

2 

2 

2 

2 

4 

Zfojia ocobeii aBToreHHbix bhjiob 

0.26 

0.47 

0.64 

0.81 

0.92 

To xce ajuioreHHbix bhjiob 

0.74 

0.53 

0.36 

0.19 

0.08 

KojiHHecTBO BHJtOB-CneHHajIMCTOB 

3 

4 

4 

4 

5 

Aojib ocobeii BHaoB-cneunajiMCTOB 

0.26 

0.47 

0.64 

0.79 

0.4 

KojiHHecTBO BHJtOB-reHepaJIMCTOB 

2 

3 

3 

4 

10 

Zfojia ocobeii BHjtoB-reHepajiHCTOB 

0.74 

0.53 

0.36 

0.21 

0.6 

XapaKTepncTHKa jtOMMHaHTHoro BMjta 

G/AL 

G/AL 

G/AL 

S/AU 

G/AU 

/fOMHHaHTHblH BHJt 

Ds 

Ds 

Ds 

Cf 

Pc 

MHjteKc Beprepa—riapKepa 

0.645 

0.43 

0.3 

0.347 

0.508 

BbipaBHeHHOCTb 

0.649 

0.793 

0.815 

0.806 

0.382 

HHjteKC IiieHHOHa 

1.044 

1.543 

1.587 

1.677 

1.034 


IlpMMeHaHMe. Ds— Diplostomum spathaceum ; Cf — Crepidostomum farionis ; Pc — Phyllobothrium caudatum. 


ajiHCTOB. HcKjiioneHHe H3 npaBHJi cocTaBjiaeT HepKa co cbohm oco6biM >KH3HeHHbiM uhk- 
JIOM. rio-BHAHMOMy, 3TH pa3JIHHH51 OnpejtejIHIOTCfl OCOdeHHOCTflMH C^OpMHpOBaHHfl HepeC- 
TOBbix CTajt y JiococeBbix h KapnoBbix. KapnoBbie cxo^htch Ha HepecT h pacxoflHTca Ha 
Haryji, b to BpeMH xax jiococeBbie pacxojtHTca Ha HepecT h cxo^htch Ha Haryji. floMHHHpo- 
BaHHe aBToreHHbix cneun ajiHCTOB b npejmepecTOBbin nepnojt b xojte HepecTOBOH MHrpauHH 
h b npouecce HepecTa ABjifleTca Bax<HOH ajjanTauneH napa3HTapHbix coodmecTB k sthm 
KpHTHHecKHM nepnojaaM b xch3hh pbi6, yMeHbiuaiomeH HeraTHBHoe bjihhhhc napa3HTOB Ha 
opraHH3M xo3HHHa. B uejioM xapaicrep H3MeHeHHH b cTpyKType napa3HTapHbix coodmecTB 
b 3th nepHo^bi y pbi6, He norndaiomHx nocjie HepecTa, TaKxce hmciot npHcnoco6HTejibHoe 
3HaneHHe — yMeHbuiHTb Harpy3Ky Ha opraHH3M xo3HHHa (cnroBbie), c o^hoh CTopoHbi, a c 
jtpyron — o6ecneHHTb npojjojDKeHHe CBoero cymecTBOBaHHH (xapnoBbie). 

Bym h KeHHe^H (Bush, Kennedy, 1994) o6pa3HO npeztcTaBjifliOT, hto napa3HTbi xcHByT 
Ha HedojibuiHx ynacTxax (in patches), t. e. b oco6hx xo3HHHa, h bo cjjparMeHTax (frag¬ 
ments), t. e. b nonyjiHUHHX xo3HHHa. CaMy npocTpaHCTBeHHyio pa3jtpo6jieHHOCTb (reTepo- 
reHHoeTb) BH^a xo3HHHa (host fragmentation) ohh paccMaTpHBaiOT xax Hexyio «cTpaxoBKy» 
npoTHB BbiMHpaHHH napa3HTOB BCjiextcTBHe nacToro h MHoroo6pa3Horo aHTponoreHHoro 
B03^eHCTBHH (hedging your bets against extinction), KOTopoe 3anacTyio npHBojtHT k B03pac- 
TaHHio npocTpaHCTBeHHOH reTeporeHHOCTH xo3HHHa, ho npH stom maHCbi napa3HTOB 
BbDKHTb B KaKOH-JIHdo H3 rpynnHpOBOK yBejlHHHBaiOTCH. 3th BbIBOAbI, HJIH np0rH03bI, 6bIJIH 
cjtejiaHbi aBTopaMH Ha bh^obom ypoBHe. OjmaKo pa3jtpo6jieHHOCTb (cjjparMeHTHpoBaH- 
HOCTb = reTeporeHHOCTb), h He mnbKo npocTpaHCTBeHHan, xapaxrepHa h juih OTjtejibHOH 
nonyjiHUHH xo3^HHa. OHa BbipaxcaeTca b nonyjumHOHHOH CTpyKType. Pojib npocTpaHCTBeH- 
hoh reTeporeHHOCTH Bnojme oneBHjuia Ha ocHOBaHHH npHBejteHHbix Bbime jtaHHbix o 
CTpyKType KOMnoHeHTHbix coo6mecTB h HHc})pacoo6mecTB napa3HTOB b nepnojibi HepecTa. 
npocTpaHCTBeHHaH reTeporeHHOCTb yMeHbmaeTCH y KapnoBbix h yBejiHHHBaeTca y Jiococe¬ 
Bbix h cnroBbix, hto npHBojtHT k yBejiHHeHHio pa3Hoo6pa3HH KOMnoHeHTHbix coodmecTB y 
KapnoBbix h k ero yMeHbmeHHio y cnroBbix. OjmaKo pojib nonyjiflUHOHHOH cTpyKTypbi 
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X035IHHa B (J)OpMHpOBaHHH XOMnOHCHTHblX napa3HTapHbIX COC)6meCTB He OHeBH^Ha, Tax 
xax napa3HTbi MoryT «pacno3HaBaTb», a MoryT n «He pacno3HaBaTb» pa3JiHHHbie cy6nony- 
jiflUHOHHbie rpynnnpoBKH xo3HHHa. Xopouio h3bcctho H3 pa6oT no nonyjiauHOHHon 6no- 
jiornn napa3HTOB, hto pa3JWHHbie cyGnonyjumnoHHbie rpynnnpoBKH xo35iHHa nrpaiOT 
pa3Hyio pojib b noa^epxcaHHH hhcjichhocth oxaejibHbix bh^ob napa3HTOB (Hemxo, 1988). 
Hmchho Taxne «pacno3HaHHbie» napa3HTaMH cy6nonyjumHOHHbie rpynnnpoBKH xo3AHHa 
MoryT 6biTb «peajibHbiMH cjjparMeHTaMH» juia napa3HTapHoro coo6mecTBa. 

fljiH onpejtejieHHfl pojw sthx rpynnnpoBOK b CTpyxType KOMnoHeHTHbix coo6mecTB 
napa3HTOB npejtCTaBjiaeTCfl uejiecoo6pa3HbiM ncnojib30BaTb B03pacTHyio CTpyxTypy nony- 
jiauhh Hepxn b 03 . flajibHeM (KaMnaTxa) (Ta6ji. 2). KoMnoHeHTHbie coo6mecTBa napa3HT0B 
Hepxn b B03pacTe 5+ h 1+ cxo^Hbi no CBoeMy pa3HOo6pa3nio, xota pe3K0 pa3JiHHaiOTCfl no 
KOJinnecTBy bhjiob napa3HT0B n nx hhcjichhocth. 3HaneHH5i HHjtexca UleHHOHa He pa3Jin- 
naiOTCH CTaTHCTHHecKH. Ohh Taxxce cxojtHbi h y pbi6 b B03pacTax 2+ h 3+. Pbi6bi sthx jtByx 
B03pacTHbix rpynn h npejtCTaBjifliOT co6oh peajibHbin ejtHHbin «cjjparMeHT» hjih rpynny b 
CTpyKType KOMnoHeHTHoro napa3HTapHoro coo6mecTBa. HecMOTpa Ha to hto napa3HTap- 
Hbie coo6mecTBa pbi6 b B03pacTe 5+ h 1+ xapaxTepH3yiOTC5i ojtHHaxoBbiM pa3Hoo6pa3neM, 
3th rpynnbi Hepxn He cocTaBjiaiOT eztHHoro «<J)parMeHTa» b CTpyxType xoMnoHeHTHoro 
napa3HTapHoro coo6mecTBa. Coo6mecTBO napa3HT0B y rojtOBHXOB HepxH eme He CTa6njin- 
3npoBajiocb n Haxo^HTCH b npouecce cjjopMnpoBaHHfl, Toma xax y Hepxn, Hjtymen Ha 
HepecT, oho y>xe «npHroBopeHO x CMepTH». TaxnM o6pa30M, CTpyxTypa xoMnoHeHTHoro 
napa3HTapHoro coo6mecTBa HepxH b 03. flajibHeM onpejtejifleTca TpeMa rpynnnpoBxaMH: 
pbi6bi b B03pacTe 1+, pbi6bi b B03pacTe 2+ n 3+, pbi6bi b B03pacTe 4+. CneAyeT OTMeTHTb n 
tot cjjaxT, hto c B03pacT0M y pbi6 (J)opMnpyiOTC5i Bee 6ojiee pa3HOo6pa3Hbie n c6ajiaHcnpo- 
BaHHbie napa3HTapHbie coo6mecTBa. 3Ta TeHjteHUHa xapaxTepHa Tojibxo juia pbi6, He 
coBepuiaBHJHX HaryjibHyio MnrpauHio b Mope. Bee npHBejjeHHbie aaHHbie CBHfleTejibCTByiOT 
o nepcnexTHBHOCTn Hcnojib30BaHHa HHjtexca UleHHOHa juih H3yneHH5i CTpyxTypbi xom- 
noHeHTHbix napa3HTapHbix cooGmecTB. 
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PARASITE COMMUNITIES AND A FISH SPAWN 


O. N. Pugachev 

Key words', parasite community, structure, spawn, migration, Salmonidae, Cyprinidae. 

SUMMARY 

High values of dominance index, low values of evenness and Shannon index are characteristic of 
component parasite communities of prespawning ( Prosopium cylindraceum) and spawn migratory 
fishes ( Coregonus autumnalis, Oncorhynchus nerka). Autogenic specialists are dominant in the 
component parasite communities of C. autumnalis. The Component parasite communities of P. cylin¬ 
draceum and O. nerka are dominant in a content of generalist species. The O. nerka parasite 
communities are communities «sentenced to death». 

Low values of dominance index, high values of evenness abd Shannon index are peculiar to 
component parasite communities of prespawning and spawning cyprinid fishes ( Phoxinus phoxinus , 
Oreoleuciscus humilis). Autogenic specialists are dominant. Increase of dominance index and decrease 
of two other indexes characterize the postspawning period. The same tendency characterises infracom¬ 
munities. 

Thus, the component parasite communities respond differently to the fish spawn of the cyprinid 
and coregonid / salmonid fishes. Similarity is in the dominance of autogenic specialists in one case 
only (C. autumnalis). These differences are defined by the mode of fish stock formation for spawn. 
The cyprinids congregate for spawning and move apart for foraging and vice versa is observed in the 
coregonids and salmonids. Autogenic specialists dominance seems to be the important adaptation to 
reduce a negative effect to host during spawning. 

Bush and Kennedy in 1994 established that «parasites live in patches (host individuals) and 
fragments (host populations)». They consider the host fragmentation as «hedging your bets against 
extinction» due to frequency and magnitude anthropogenic factors, which increase fragmenting of host 
populations. This conclusion was made for a species level. From the other hand the fragmentation is 
a natural feature for a single host population too. Such fragmentation is a host population structure. 
The role of fragmentation is obvious from the data on component parasite communities during fish 
spawn. The fragmentation decreases in the cyprinids and increases in the salmonids that leads to the 
growing of the cyprinid component parasite communities diversity and to declining the salmonid 
component parasite communities diversity. 

Nevertheless the role of host population structure in a component parasite community structure is 
not obvious, because parasites are able or not able to «recognise» different host subpopulation groups. 
It is well known from data on parasite species population biology. Such recognizable subpopulation 
groups or groups can be a «real fragment» for the parasite community. The question is what 
parameters could be used for this purpose on a component community level. Host population age 
structure can be used as an example, because the age groups are one of the invariable population 
characters. Value of Shannon index for component parasite communities of spawn migratory O. nerka 
(5+) is similar to that of fishes of 1+ age. Difference is statistically insignificant. It is insignificant 
between the parasite communities of 2+ and 3+ age groups too. Fishes of these two groups could be 
defined as a real united fragment. It spite of similarity between the fishes of 5+ age group and fish of 
1+ age group they are not united fragment. The parasite community of 1+ age fishes is not stabilized 
yet and one of 5+ age is acommunity «sentenced to death». Thus the structuring of O. nerka freshwater 
parasite communities are defined by 3 real host age fragments: 1+ age group, 2 and 3+ age group, 4+ 
age group. It looks as that Shannon index is suitable parameter to study a parasite communities 
structure. 
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